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(54) [Title of Invention] Protection film for 
display screen 

(57) | Su mmmy j 

iOfejeetiv^j To provide protection film tor 
display screen which is ^asy io tlx oil display 
Kereeti by simply pressing, and easy to 
remove without leading the adhesive to soil 
the screen after removal, and further is easy to 
produce and economically excellent. 
| Solution meaiis] It is composed with a 
lammate body of si -.substrate film of 1 0 to 250 
|*m. thickness and a pressure sensitive adhe- 
sive of 1 to 1 00 jam thickness, initial adhesion 
of sai d pressure sensiti ve adhesive is 29 to 
1$6Q mN, and total light tran^tnittartce and 
haze value of said iaimnaie body are set at 40 
% or more arid 30 % or less, respectively 
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fl>etaifed e^p! a nation of the inveiitionl 
{Technology afield that the feveittiaii belongs] 

This mveBtion relates protection film for display screen, and it provides those 
which are meiui for sytface protection of display screens of various display de- 
vices ...such as CRT display, liquid crystal display, plasma display and others, and is 
easy in attachment and removal to and from the display screens. 
10002] 

[Previous teclsoMegies] 

Van bus display devices such as CRT display, liquid crystal display and plasma 
display have been used in. broad fields such as not only limited within OA devices 
such as personal computers, copy machines and facsimiles, but also for such as 
TV 's, watches, telephones, . control devices in factory ; and a product which is a 
laminate body has been known wherein a rubber film is laminated on at least one 
side of a substrate film and light transmitiance of the laminate body is made to be 
SO % or higher (refer to public notice for Patent Publication 2000-56694), as the 
surface protection film for protecting display screen of these display devices from 
damaging and soiling. 
[00031 

Said surface protection film is superior in dimensional stability compared with 
rubber film alone, is able to be used by adhering either substrate film side or rubber 
film side to display screen, and especially when rubber film surface is smooth, it is 
able to adhere with rubber film side with its own adhesion without adhesive or 
tacky adhesive, and further, it is possible to easily remove as required without 
leaving soil a^re superior in repairing property. And in this 

case .substrate film side is placed in surface side, and it gets less prone fa pickup 
soil or get scratched and touching feel is improved to be soft, because it has a 
cushioning property compared with previous plastic film alone > 
j : 8-Q94| 

[Protoiems to be solved fey the invention] 

This invention is to provide surface protection film which has nearly equivalent 
functionalities with the one wherein a rubber film is laminated on one side of a 
substrate film in said previous technology, and further, is easy in production and 
excellent in economy . Furthermore, in addition to above described fu^etiouali ties, 
it is added with a function to suppress reduction of visibility of images due to 
reflecting tight, a function of controlling view field that prevents peeking the 
display screen from side, and anti-bacteria property, 
100051 

{Mearas to solve the problems J 

The protection film for display screen of this invention is characterized that it is 
composed wi th a laminate body of a substrate film of 10 to 250 jam thickness and a 
pressure sensitive adhesive of 1 to 100 jam thickness, initial adhesion of said pres- 
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sure sensiti ve adhesive is 29 to 1960 mN 5 and total light transmittance and haze 
value of said laminate body are 40 % or more and 30 % or less, respectively, as 
being described in Claim L 
f0O06|. 

Said protection film for display screen may be fixed to the display screen by sim- 
ply pressing its pressure sensitive adhesi ve layer against a liquid crystal panel or 
other display screen,, and may be used for surface protection of this display sereen< 
And visibility of the display screen is high during its use, and almost equivalent 
clarity with before application of said protection film is obtained. Also, when 
replacement of said protection fi lm becomes necessary due to a reason such as 
damage, it is able to be easily removed by hand without soi ling the display screen 
by sticking such as adhesive at peeled off region, which is superior in application 
property and repairing property . 
|00«71 

The substrate film being used in this invention is not restricted in specific as long 
as it i s good in. light ti ansmittance and reaches 40 % or more of light transmittanee 
in a condition after the pressure sensitive adhesive layer is laminated. For exam- 
ple, it is able to use films made of such as, polyester, poiyamide* polyolefin, poly- 
carbonate, acrylic resm, and try-acetyl cellulose resim Especially polyester film is 
suitable from the standpoint of such as transparency., dimensional stability and 
economy. However, visibility is poor if said light transmittance is less than 40 %, 
Also, thickness of this substrate film is required to he 10 to 250 jytm, and effect of 
surface protection is insufficient and handling at application is poor if it is less than 
10 ftm 5 and on the other hand, if it exceeds 250 pm, it become disadvantageous 
from eeonomica! standpoint and handling at above described application gets poor. 
100081 

The pressure sensitive adhesive which is laminated on one side of said snfestrate 
film may be laminated on said substrate film by coating using such as roil coaler, 
reverse roll coater, comma coater, lip coater and die coater, and may be those 
which are able to fix by generating tacky adhesion only by pressing to said display 
screen after drying, and tacky adhesives of such as acrylic type, rubber type, poly- 
vinyl ether type and silicone type may be used. 

Where, its initial adhesion is required to be 29 to I960 mN/25mm, and if this initial 
adhesion is less than 29 mH/25mm, the protection film easily drops oil, but on the 
other hand property for repairing gets poor if it exceeds I 960 mN/25nim, Further, 
thickness of said pressure sensitive adhesive is required to be 1 to 100 jxnr, and if it 
is under I |um, tacky adhesion is insufficient and protection film will easily drop 
off from display screen, on the other hand^ if it exceeds 100 jxtn, appearance of 
tacky adhesion reached saturation and it is not economical. 

Aboye described tacky adhesion may be controlled by selecting material of tacky 
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adhesive, cross linking rate, iboiiolating of non-tacky adhes i ye component and 
other arbitrary method, but it is desirable to use acrylic type tacky adhesive being 
formulated with at least one of polymethane resin or polyester type resin, and 
tacky adhesion is easily controlled by fbTmulMioB ratio in this case, and time- 
dependent change of tacky adhesion is little, in this method, use of modified 
compound wherein acrylic polymer is graft polymerized to polymer having poly u- 
rethane or polyester structure is desirable as the polywethane resin or polyester 
resin, from the standpoint o f increase of compatibility with acrylic type tacky 
adhesive* 
[0011 J 

The surface protection film of this invention requires light transmittance to be 40 
% or more and haze value to be 30 % or less in a condition thaf pressure sensitive 
adhesive is laminated to said base .-film, and in cases when this light transmittance 
is less than 4.0 % or haze value exceeds 30 %, visibility of image is poor. Where, 
above described light transmittance and haze value are obtainable by selecting 
highly transparent ones as the substrate film and the tacky adhesive. 
10812] 

It is able to laminate a hardcoat layer of pencil hardness 1H or more in surface 
hardness^ as required, on the opposite side from the pressure sensitive adhesive 
layer of said substrate film; and in this case, it is able to reduce scratching of the 
protection film to make visibility of screen better: Where, said hardcoat layer may 
be fenced by laminating either one if inorganic material such as si licone or silica 
and organic material such as cured substance of multi-funetioiial acrylic resin, or a 
mixture of both. However, desired effect is not obtainable if surface hardness is 
less than 1 H in pencil hardness, 
10013] 

Further with the protection film for display screen of this invention; i t is able to 
give anti-refieetiou property on the other size flora said pressure sensitive tacky 
adhesive layer of the substrate film, as needed, and it is able to suppress reduction 
of visibility of images due to reflected light at display screen by adding this anti- 
reflection property. Where, this antWeilection property is obtained by such as a 
method to laminate highly transparent thin films, such as sputtered vapor coated 
film of metal oxide, for example, on the surface of substrate film, in multiple layers 
to utiii&e difference of refraction indexes at boundaries of these thin films, or a 
method to increase surface r oughness of substrate film or hardcoat layer with matt 
finishing. 

Further with this invention, it is able to use those which have a property of viewing 
field control as said substrate film, as required. This property of viewing field 
control means a property or function that transparency in front direction is high and 
visibility of images is high when display image is viewed from front, but transpar- 
ency is reduced if viewed in oblique direction and visibility t$ reduced. And above 
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described property of viewing field control appears by fomiing micrometer size 
louvers (finite blind fins) on substrate film surfa.ee> or generating; finite craze in 
substrate film or specific layer of compos ing layers of substrate. Also, it may be 
the one being laminated with a film having above described louver or craze. 
10015] 

Further with this protection film for display screen of this invention, it is able to 
add anti^bacteria property on opposite side of the substra te film from the pressure 
sensitive tacky adhesive, as needed. As the concrete means, such as a means to 
formulate anti-bacteria agent in substrate film, a means to laminate a layer being 
formulated with anti -bacteria agent on the surface of substrate film, a means to 
formulate anti-bacteria agent in hard-matt coat layer or hard coat layer, and a means 
to laminate an active layer containing light catalyst function, are mentioned as 
examples. Further, there is no restriction m specific for said anti-bacteria agent, 
and it may be either inorganic or organic, and It is desired to be located in outmost 
layer, namely in substrate film if it does not have hardcoat layer, or in hardcoat 
layer if it has. 
10016] 

fForm of embodiment of the invention! 
Form of erabodiment 1 

In Figure L ?0'j& 3 protection film for display screen and is composed with 25 to 
150 jim thick substrate film 11 made of polyester, and 69 to 980 \im thick pressure 
sensitive tacky adhesive layer 12 being laminated on its one surface; This pressure 
sensitive tacky adhesive layer 12 is formed by coating and drying a composition of 
acrylic type pressure sensitive adhesive and at least one of polyurethane type res in 
and polyester type resin on one side of said substrate film 1 L And the surface of 
this pressure sensitive tacky ad 12 is preferably laminated with a release film 

13 being formed by silicone treating one side of polyester film, to make into a 
product, and this release film 13 is peeled off at use and fixed on desired display 
screen by pressing, 
100171 

Figure 2 shows a condition of said protection film for display screen 10 in use, and 
20 is a surface glass plate of display screen such as liquid crystal panel and the 
pressure sensitive tacky adhesive layer 12 of ithe protection film for display screen 
10 is adhered and fixed on the surface of this glass plate 20 by pressing from the 
s ide of the substrate film ! 1. Further, it is able to apply one or more of any of sai d 
anii-re flection property, view field controlling property and anti-bacteria property, 
in advance, on th e surface of said substrate film 1 L 
100181 

Form of embodiment 2 

In the protection film for display screen IftA being described in Figure 3, 1 1 is 
substrate film, 12 is pressure sensitive tacky adhesive layer, 13 is release liner, and 
any of them are similar objects with those in said form of embodiment I, however. 
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a hardeoat layer 14 of pencil hardness l.H or more is laminated on the surface of 
substrate film 1 1 (upper surface in Figure 3) in this form of embodiment 2. And 
when in use, said protection film for display screen IDA is adhered arid fixed to 
said glass plate 20 via the pressure sensitive tacky adhesive layer 1.2, after remov- 
ing the release film 13, as same as being described above. Also, it is able to apply 
one or more, of any of said anti-reflection property, view field controlling property 
and anti-bacteria property > in this case too. However, anti-reflection property is 
added by such as locating at boundary of hardeoat layer 1 4 and substrate film 1 1 , 
or formulating light scattering particles in hardeoat layer 14. Further, aiiti-bacteria 
property is added in the hardeoat layer 14 or its surface. Further, viewing field 
controlling property is added in substrate film 11 or at boundary between the 
substrate film II and hardeoat layer 14, or boundary between, said substrate film 11 
and pressure sensitive tacky adhesive layer 12, 
|0OJ9J 

fEmfoodiraeftt examples] 
Embodiment esasnple 1 

In Figure 3 ? a protection film for display screen J OA of Embodiment example 1 
was obtained by , laminating a hardeoat layer 14 (thiclmess : 10 jrni, pencil hard- 
ness; 411) in matt texture comprising polyester being formulated with light scatter- 
ing particles on upper surface of a substrate film 1 1 (thickness: 7.5 pm) comprising 
polyester, and a pressure sensitive adhesive layer 12 in 25 jrm of thickness is 
formed on opposite bottom side by coating and drying pressure sensitive adhesive 
being made by formulating 70 parts of polyester copolymer which is graft polym- 
erized with acrylic acid and 30 parts of acry lic type pressure sensitive adhesive 
comprising a copolymer of n -butyl aery late and acrylic acid, and covering the 
surface of this pressure sensiti ve adhesi ve layer 1.2 with a release film 13 being 
made bv silicone treating one side of polvester film ( thickness: 3 8 jam), 

CoiBparative example I 

Protection film for display screen 1QA of Comparative example I was obtained in 
the same way with Embodiment example 1 except for forming a pressure sensitive 
adhesive layer 12 by using only a cry he -type pressure sensitive adhesive, in place 
of the pressure sensitive adhesive of said Embodiment example 1 comprising 
polyester copolymer and acrylic type pressure sensitive adhesive. 
10621] 

Comparative example 2 

Protection fi lm for display screen J OA of Comparative example 1 was obtained in 
the same way with Embodiment example I except for forming a pressure sensitive 
adhesive layer 12 by using only polyester copolymer, in place of the pressure 
sensitive adhesive of said Embodiment example 1 comprising polyester copolymer 
and acrylic tvpe pressure sensitive adhesive. 
[09221 
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Comparative e&arople 3 

Protection film for display screen I OA of Comparative example 3 was obtained In 
the same way with Embodiment example I , except for omitting the hardcoat layer 
14 of said Embodiment example !, and applying sand matt finish on ih$ surface of 
the 75 thick substrate film I I , instead. 
[0023] 

Embediraeiit eisHTOpie 2 

Protection film for display screen I OA of Embodiment example 2 was obtained in 
the same way with Embodiment example 1, except for omitting the hardcoat layer 
14 m mid Embodiment example I, forming non-refleettve film by alternatively 
forming mutti layers of high refractive index layer of titanium oxide and low 
refractive index layer of silicon oxide with sputtering vapor coating on upper 
surface of the substrate film 1 v ! to make if as 100 total thickness substrate film 
VI, 

EeafoodtaeM example 3 

Protection film for display screen 10A of Embodiment example 3 was obtained in 
the same way with Embodiment example E except for using polyester film (thick- 
ness: 50 |im) being added with view field controlling property by generating craze 
by crazing treatment as the substrate film I I, laminating a matt finish hardcoat 
layer 1 4 over it, and using polyurethane resin being graft polymerized with acrylic 
acid in place of said polyester copolymer in the pressure sensitive adhesive com- 
prising polyester copolymer and acrylic type pressure sensitive adhesive, in said 
Embodiment example 1 
10025] 

Embodiment . - exam pie 4 

Protecti on film for display screen i OA of Embodiment example 4 was obtained in 
the same way with Embodiment example i, except for coloring the matt finish 
hardcoat layer 14 m said Embodiment example I to make light transmittance in 
450 to 800 nm region at 56 to 70 % by formulating: blue* red and black pigments. 

Emfeodimeat example 5 

Protection film for display screen I 0A of Embodiment example 5 was obtained in 
the same way with Embodiment example 3 :> except for formulating quaternary 
phosphonium type organic anti-bacteria agent in matt finish hardcoat layer in said 
Embodiment example 3 . 
10027] 

Pertbrmance of the protection film for display screen 10A of said Embodiment 
examples I through 5 and Comparative examples 1 through 3 were compared and 
the resuit is shown in following table E Where, measurements of initial adhesion, 
total light transmittance, haze value and pencil hardness were conducted by below 
described. 
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1 . Initial adhesion: According to j[IS-Z*0237 3 it was laminated with statriless stec! 
plate and measured after 20 minutes at peeling angle 1 80 degrees and tensile 
v e i deity 3 00 mm/m in. 

X Total Light transmittanee (TLX) and haze value: Measured with a haze meter 
("Moctel/NDJi-t by Nippon Denshoku Industries Co., Ltd.). 

3, Pencil hardness: Measured according to 
[0029] 
Table I 
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Where m the table, vi Emb;" means "Embodiment example", ^Comp/' means 
'Comparative example", "sand" means *'sad matt finish**, "spilt' 5 means "sputter- 
ing",, and "craz" means "crazing finish", respectively. 

As shown m above described Table U the protection films for display screen of 
Embodiment examples 1 through 4 are good in handling when applying to the 
surface of screen of liquid crystal panel* easy in removal without soiling the screen 
with tacky adhesive at removal, and high in visibility of image, because initial 
adhesion^ total light transmittance and haze vale are all appropriate. Especially 
Enibodi men t example 1 does not easily pickup scratches or finger prints because a 
hardcoat layer 14 is laminated on the surface of the substrate film 1 1 ? and reflec- 
tion of light is suppressed to improve clarity of images beoau^e: the hardcoat layer 
14 is matt finished, 
10031] 

Further, Embodiment example 2 is suppressed in light reflection m same as Em- 
bodiment exampie 1 and clarity of image is good because i t has an anti-re fieeiive 
sputtered film comprismg metal oxide on the surface of the substrate film 1 L 
Further in Embodiment example 3 5 it is excel lent in the property of vie w field 
control and able to prevent peeking from oblique angle direction, because the 
substrate film 11 is crazing treated. Further, Embodiment example 4 hardly ae- 
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eepts scratches and finger print as same as Embodiment example 1 and image 
contrast; is good, at, screen to reduce eye fatigue, because light transmittance is 
controlled by ibniiiilatipg pigments in the hardedat layer 14 of Embodiment exam- 
ple 1 , Further, Embodiment example 5 had a property of anti-bacteria in addition 
to the function of Embodiment example 3 ; 
[©032] 

On. the other hand. Comparative example 1 has excessive initial tacky adhesion 
because the pressure sensitive lacky adhesive layer 12 is composed only with 
acrylic pressure sensitive tacky adhesive, and removal after application was diffi- 
cult, and also, a part of the tacky adhesi ve remained as soi l on the screen after 
removal. Further, Comparative example 2 had insufficient initial tacky adhesion, 
because tlxe pressure sensitive tacky adhesive layer 12 was composed only with 
polyester copolymer resm, and it was not able to adhere on display screen. Further, 
Comparative example 3 had excessive haze* because sand matt finish was applied 
to the substrate fi lm 11 ? and visibility of image was poor and it was inappropriate 
for protection of display screen. 

mm 

| Effect of the M^eiiifion } 

As described above, the inventions concerning Claims 1 through 5 are able to foe 
used by applying pms sure sensitive tacky adhesive layer on display screens of 
CRT display, liquid crystal display plasma display and others only by pressing, to 
use for their surface protection, while without reducing clarity of display screens, 
preventing damage* soiling and scratching on these display screens v and is able to 
be easily removed as required, and furthermore, is able to be easily produced by 
coating pressure sensitive tacky adhesive on substrate film to reduce production 
unit cost. 
[0034] 

Especially, the invention Concerning Claim 2 is able to further improve visibility of 
screen by reducing scratches on protection film surface. Further, the invention 
concerning Claim 3 is able to suppress reduction of visibility of images due to 
reflection light on display screen to improve clarity of screen, because it has a 
property of anti-reflection of light. Further, the invention concernihg Claim 4 is 
able to prevent peeking of images from oblique angle direction which is suitable 
for pre vention of peeking from side at such as automated cash teller machine, 
because it has a view field control property. Further, the invention concerning 
Claim 5 is effective for preventing growth of saprophytic bacteria at protection 
film surface, and suitable for peripheral devices which are operated by touching by 
hand such as touch panel, because it has anti-bacteria property. Further, the inven- 
tion concerning Claim 6 is able to easi ly set initial tacky adhesion of pressure 
sensitive tacky adhesive to desired value. 
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